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Description 



This invention relates to a process for producing a 
precision, cylindrical cartridge filter, by subjecting a web 
composed of conjugate meltdown microfine fibers to s 
forming under heat into a shape of a cartridge filter. 

A cartridge filter using melt-blown fibers (hereinaf- 
ter often referred to as cartridge) is disclosed in Japa- 
nese patent application laid-open No. Sho 60-216818. 
Further, Japanese patent publication No. Sho 56-431 39 io 
discloses a process for producing a cylindrical fiber 
aggregate by after forming a web of conjugate short fib- 
ers by means of a carding machine, rolling up the web 
under heat. Still further, Japanese patent publication 
No. Sho 56-49605 discloses a process of inserting a 75 
sheet-form material having small pores into an interme- 
diate portion of a cartridge. 

A process for producing cylindrical fibrous compo- 
nents, such as for filters is furthermore known from FR- 
A-23501 91 . In this document a woven fabric composed 20 
of conjugate fiber is passed through a hot zone so that 
the fibres with the lower melting point are softened 
whereafter the material is wound round a rod so that the 
outer surface takes in the inner surface of the winding 

However, the melt-blown fibers of the above Japa- 2s 
nese patent application laid-open No. Sho 60-216818 
are composed of a single component, and is a material 
having almost no bond of fibers to one another and 
retained by mechanical snarl or entanglement to one 
another and further having weak strength in the form of 30 
a cartridge filter; thus the fibers employ a structure pro- 
vided with a central supporting member, so that filter 
production is not simple. Further, the fibers have a per- 
centage of void as high as 80 to 90% so that it is difficult 
to retain the outer diameter of the cartridge filter even 35 
when it is used under low pressure. In particular, the 
smaller the particles to be filtered, the smaller the fiber 
diameter of the filter, so that notable shrinkage of the 
outer diameter of the filter occurs, resulting in anxious 
filtrability. 4Q 

In the case of the cartridge using conjugate fibers, 
disclosed in the above Japanese patent publication No 
Sho 56-43139, since short fibers cut to a definite length 
are processed, the fineness (denier) and the cut length 
of the fibers used have been naturally restricted. On the 45 
present level, stabilized carding of fibers of 1 6ft 
(denier/filament) or less is so difficult that it has been 
impossible to produce a cartridge capable of filtering off 
impurities of 10 jim or less. In order to overcome such a 
drawback, the above Japanese patent publication No so 
Sho 56-49605 discloses a process of inserting a sheet- 
form material having small pores into an intermediate 
layer of a cartridge. However, the difference between 
the diameter of the fibers composing the sheet-form 
material and the diameter of the fiber of the cartridge 55 
body is so large that it is presumed that the layer of the 
sheet-form material works as a rate-determining step in 
a mechanism of surface layer filtration as in the case of 
membrane pleat filter. Further, such a sheet-form mate- 



rial is of a different kind of a stock from that of the stock 
constituting the cartridge, so that there have been prob- 
lems of ply separation, etc. in the case of filtration of a 
high pressure and high viscosity fluid. Further, in the 
case of using short fibers, in order to improve the han- 
dling of the processing, an antistatic agent (oiling agent) 
has so often been attached to the fibers. Thus, such a 
cartridge prepared from the fibers having the oiling 
agent, the oiling agent dissolves in a filtrate and bubbles 
at the initial stage of filtration, so that it is the present 
status that the cartridge can be expressly washed and 
used in the field of foods or in a precision filtration. 

SUMMARY OF THE INVENTION 

The object of the present invention is to provide a 
process for producing a cartridge filter having a stabi- 
lized filtrability the pore diameter of which governing a 
filtration accuracy is not broadened by a filtration pres- 
sure, and needing no central supporting member and 
no oiling agent. 

The present invention has the following constitu- 
tions: 

(1) A process for producing a precision cartridge fil- 
ter which process comprises the following steps of: 

preparing a web composed of conjugate micro- 
fine fibers by a conjugate melt-Wow process, 
which conjugate microfine fibers are composed 
of a lower melting point component and a 
higher melting point component and a melting 
point difference between them is of 20°C or 
more; and 

heating said web and molding it to a shape of a 
cartridge filter at a temperature of said lower 
melting point or higher, but lower than said 
higher melting point, to obtain a cartridge filter 
having an average fiber diameter of 10 Mm or 



(2) A process for producing a precision cartridge fil- 
ter as set forth in item (1), wherein said web is proc- 
essed to a non-woven fabric in advance of said step 
of heating and molding. 

(3) A process for producing a precision cartridge fil- 
ter which process comprises the following steps: 

preparing a web composed of conjugate micro- 
fine fibers by a conjugate melt-blow process, 
which conjugate microfine fibers compose of a 
lower melting point component and a higher 
melting point component and a melting point 
difference between them is of 20°C or more; 
winding up said web on a core while heating 
said web at a temperature of said lower melting 
point or higher, but lower than said higher melt- 
ing point, to form a cylindrical body of a car- 
tridge filter on the core; and 
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cooling said cylindrical body to a room temper- 
ature to obtain a cartridge filter having an aver- 
age fiber diameter of 10 jxm or less. 

(4) A process for producing a precision cartridge fil- 
ter which process comprises the following steps: 

preparing a web composed of conjugate micro- 
fine fibers by a conjugate melt-blow process, 
which conjugate microfine fibers compose of a 
lower melting point component and a higher 
melting point component and a melting point 
difference between them is of 20°C or more; 
winding up said web on a core to form a cylin- 
drical body of a cartridge filter on the core; 
heating said cylindrical body at a temperature 
of said lower melting point or higher, but lower 
than said higher melting point: and 
cooling said cylindrical body to a room temper- 
ature to obtain a cartridge filter having an aver- 
age fiber diameter of 10 \irr\ or less. 

(5) A process for producing a precision cartridge fil- 
ter according to item (3) or (4), wherein said web is 
processed to a non-woven fabric in advance of said 
step of winding up. 

(6) A process for producing a precision cartridge fil- 
ter as set forth in item (1), (3) or (4), wherein the 
lower melting point component and the higher melt- 
ing point component of said microfine conjugate fib- 
ers are selected from a group of combinations of 
polyethylene/polypropylene, polyester/copolymer- 
ized polyester, polyethylene/polyester, and polypro- 
pylene/polyester. 

(7) A process for producing a precision cartridge fil- 
ter as set forth in item (1), (3) or (4), wherein said 
conjugate melt-blow process comprises steps of 
independently melting a lower melting point ther- 
moplastic resin and a higher melting point thermo- 
plastic resin, and subjecting them to conjugate 
spinning through a die for melt-blow, provided with 
spinning nozzles from the periphery of which a high 
temperature gas is blown at a high speed, and 
blowing the resulting conjugate fibers onto a col- 
lecting net conveyer with the high temperature gas 
to obtain a web of conjugate microfine fibers. 

DETAILED DESCRIPTION OF PREFERRED EMBOD- 
IMENTS 

The conjugate melt-blow process referred to in the 
present invention means a process of independently 
melting two kinds of thermoplastic resins having a lower 
melting point and a higher melting point, respectively, 
subjecting them to conjugate spinning through a die for 
melt-blow, provided with spinning nozzles from the 
periphery of which a high temperature gas is blown at a 
high speed, and blowing the resulting conjugate fibers 
onto a collecting net conveyer to obtain a web of micro- 



fine fibers. As the die for conjugate fibers, those of 
sheath-and-core type, side by side type, etc. may be 
exemplified, and as the gas for melt-blow, air, inert 
gases, etc. usually at 0.5 to 5 kg/cm 2 , 400°C and in a 

5 flow quantity of 1 to 40 m 3 /min. are generally used. The 
distance between the die for melt-blow and the conveyer 
varies depending upon the melting point of the thermo- 
plastic resins, the blowing conditions of the gas, etc., but 
the distance is determined so as not to cause a melt- 

w adhesion of the fibers, and it is preferably about 30 to 80 
cm. 

The cross-sectional shape of the fibers may be cir- 
cular shape, triangle shape; T letter shape or a shape 
further provided with a hollow part in the above shapes. 

75 Examples of the resin of the fibers of the present 
invention are combinations of polyamides, polyesters, 
polyvinylidene chloride, polyvinyl acetate, polystyrene, 
polyurethane elastomer, polyester elastomer, polypro- 
pylene, polyethylene, copolymerized polypropylene, 

20 etc. or the mixtures of the foregoing. The melting point 
difference between the lower melting point component 
and the higher melting point component is at least 20°C. 
If the melting point difference is lower than 20°C, the 
higher melting point component, too, softens or melts at 

25 the time of heating, the fiber shape collapses to form a 
film. If the cartridge melts to form a film and the pore col- 
lapses, this has a great influence upon the filtrability, 
such as reduction in the water-permeability. The melting 
point referred to herein is generally measured by means 

30 of a differential scanning calorimeter (DSC) in which the 
melting point appears in the form of endothermic peak. 
In the case of non-crystalline, low melting point copoly- 
merized polyesters, etc., since the melting point does 
not always appear clearly, it may be substituted with sof- 

35 tening point and which is measured by a differential 
thermal analysis (DTA). Examples of conjugate combi- 
nations are polyethylene/polypropylene, polyes- 
ter/copolymerized polyester having a lower melting 
point, polyethylene/ polyester, polypropylene/polyester 

40 etc., but the combinations are not limited to those. 

As to heating for forming the cartridge, the web of 
microfine f foers according to conjugate melt-blow proc- 
ess is heated to a temperature of the melting point of a 
lower melting point component or higher, but lower than 

45 a higher the melting point of a higher melting point com- 
ponent of the conjugate fibers. The web may be formed 
under heat into a cylindrical shape of a cartridge using 
a forming device provided with a conveyer, a heater and 
a winding-up means, or the web may be once wound up 

so on a core, and heating the web on the core, followed by 
cooling the web to a room temperature, and drawing out 
the core to obtain a cylindrical shape of a cartridge. The 
web may be processed to form a non-woven fabric 
before the above processing. As for a heating process 

55 for the web (or the non-woven fabric), a heat emboss 
process, a heat calendar process, a hot air process, a 
supersonic process, a far infrared heating process, etc. 
are exemplified. In particular, according to the far infra- 
red heating process, the web obtained by the conjugate 
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melt-blow process is not disturbed to obtain small une- 
venness of the thickness, and uniform melt adhesion is 
effected so that the filtrability is stabilized. 

The fiber diameter of the cartridge filter obtained in 
the present invention is 1 0 |xm or less. If it exceeds 10 
jim, the filtration accuracy of the cartridge filter lowers 
and also the diameter of flowing-out particles increases. 
The average fiber diameter was determined by average 
value in a photograph of a scanning electron micro- 
scope inside the cartridge. 

In the cartridge filter of the present invention, conju- 
gate microf ine fibers according to melt-blow process are 
used and the higher melting point component of the 
conjugate fibers are three<Jimensionaily bonded to one 
another by means of the lower melting component of 
the conjugate fibers; hence as to the pore structure, the 
pores are not broadened even by variation of water 
pressure, etc. and a highly accurate filtration is stably 
effected; and the filtration accuracy was as high as 1 
jim, for example. 

Further, the cartridge filter of the present invention 
is of a structure composed of the conjugate microfibers 
made by a conjugate melt-blow process, tightly joined to 
one another without using another kind of stock such as 
sheet; hence a high pressure and high viscosity fluid is 
stably filtered. Further, since the lower melting point 
component of the fibers are melt-bonded to one another 
at the contacting points thereof to make the higher melt- 
ing point fibers a stiff structure, a central supporting 
member is made unnecessary to simplify the prepara- 
tion of the cartridge and thereby obtain a cheap car- 
tridge. 

Further, since the cartridge filter of the present 
invention is unnecessary to use an antistatic agent (oil- 
ing agent) for ffoer processing, it can be used even in 
the food field and in the field of precision filtration, with- 
out washing. 

Since the process for producing a cartridge filter of 
the present invention comprises spinning conjugate 
microfine fibers according to conjugate melt-blow proc- 
ess and continuously carrying out spinning and forming, 
the production yield of the cartridge filter has been 
improved. 

The present invention will be described in more 
detail by way of Examples. In addition, the measure- 
ment methods described in Examples were determined 
according to the following methods: 

Filtration accuracy: 

One cartridge is fixed to a housing and water is 
passed therethrough from a 30 I water vessel by circu- 
lation by means of a pump. After the flow quantity was 
adjusted to 30 #min, 5g of a cake of carborundum 
(#4000) is added to the water vessel. One minute after 
the addition of the cake, 100cc of the filtered water is 
sampled and is filtered through a membrane filter (capa- 
ble of collecting particles of 0.6 jirn or more), and the 
particle size of the cake collected on the membrane fil- 



ter was measured by means of a particle size distribu- 
tion measurement device in which the number of 
particles of each particle diameter was counted, to 
render the maximum diameter of flowing-out particles 
5 as filtration accuracy. 

Compressive strength: 

One cartridge is fixed to a housing and water is 

io passed therethrough from a 30 I water vessel by circu- 
lation by means of a pump in a flow quantity set to 30 
//min. Intothe water vessel is added a material (20 g) 
having an average particle diameter of 12.9 \im and a 
distribution wherein particles of 40 fim or less occupy 

15 99% of the total particles, obtained by grinding and clas- 
sifying the lower layer earth of volcanic ash soil, fol- 
lowed by agitating it, carrying out circulating filtration 
and reading the inlet pressure and the exit pressure 
when the fluid inside the water vessel has become 

20 clear. Addition of the classified material of the volcanic 
soil and reading of the pressure difference at the time of 
the clarification are repeated, and the maximum pres- 
sure loss (difference between the inlet pressure and the 
exit pressure) at the time when the outer diameter of the 

25 cartridge has been deformed is measured to be ren- 
dered as the compressive strength. 

Average fiber diameter 

30 The respective five portions of a web or the inside a 
cartridge are sampled, and the respective portions are 
photographed by means of a scanning electron micro- 
scope. With each photograph, the fiber diameters of 
optional 20 ends of the fibers are measured, to obtain 

35 an average fiber diameter of the total 1 00 ends. 

Example 1 

A polypropylene having a melting point of 165°C 

40 and a melt flow rate (g/10min., 230°C) of 35 as a core 
component of a conjugate fiber and a linear low density 
polyethylene having a melting point of 1 22°C and a melt 
index (g/1 Omin., 1 90°C) of 25 as a sheath component of 
the conjugate fiber were spun in a conjugate ratio of 

45 50/50 and at 260 o C/260°C, using a die for sheath-and- 
core type melt-blow, followed by introducing high pres- 
sure air to blow it onto a metal gauze conveyer, to obtain 
a microfine fiber web. This web had an average fiber 
diameter of 2.6 |xm, a basis weight of 49.0 g/m 2 and a 

so specific volume of 25.2 cc/g. When this web was 
observed by means of a scanning electron microscope, 
melt-adhesion between the fibers was hardly observed, 
and the web was good without any roping or shot. This 
web was once wound up, followed by feeding it to a 

55 heating device provided with a conveyer and a far infra- 
red heater, heating it at 145°C, winding up and forming 
on a metallic core of 30 mm in the outer diameter, cool- 
ing the resulting central core to a room temperature, 
and drawing out the core to obtain a cylindrical cartridge 
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of 60 mm in the outer diameter, 30 mm in the inner 
diameter and 250 mm long. The average fiber diameter 
inside this cartridge was 2.6 jim. Further, the f iltrability 
was measured. As a result, the filtration accuracy was 
2.5 yin, the compressive strength of the cartridge was 
6.0 kg/cm 2 , and the shrinkage of the outer diameter was 
not observed until the deformation. Further, bubbling at 
the initial period of the filtration was not observed at all. 

Example 2 

A polyester having an intrinsic viscosity of 0.61 and 
a melting point of 252°C, as a higher melting point com- 
ponent, and the same linear low density polyethylene as 
used in Example 1 , as a lower melting point component 
were spun in a conjugate ratio of 50/50, using a die for 
side-by-side type melt-blow, followed by collecting a 
microf ine fiber web formed on a conveyer, and continu- 
ously feeding this web to the heating device and 
processing it in the same manner as in Example 1 to 
obtain a cylindrical cartridge having the same size as in 
Example 1. The web fed to the heating device had an 
average fiber diameter of 5.7 ^im, a bases weight of 
51 .0 g/m 2 and a specific volume of 28.1 cc/g. The aver- 
age fiber diameter inside the cartridge was 5.5 fim. The 
f iltrability was measured. As a result, bubbling at the ini- 
tial period of water passing was not observed at all. The 
filtration accuracy was 4.5 \im, the compressive 
strength of the cartridge was 7.5 kg/cm 2 and the shrink- 
age of the outer diameter was not observed until the 
deformation. 

Comparative examples 1 and 2 

Two kinds of cartridge composed of non-conjugate 
melt-blown fibers of polypropylene, alone and provided 
with a central supporting member, were evaluated 
according to the same measurement method as 
described above. One of the cartridge samples have (1) 
a designation accuracy of 0.5 jim (fiber diameter: 0.9 
jmm) and the other sample has a designation accuracy 
of 1 |im (fiber diameter: 1.2 fim). As a result, the values 
of the filtration accuracy scattered at each measure- 
ment, but their average values were (1) 5 |mm and (2) 9 
^m, respectively. Further, the compressive strength was 
as low as 1 .8 kg/cm 2 and also the shrinkage of the outer 
diameter was notable. 

Example 3 

In Example 2, a polypropylene having a melting 
point of 162°C and a melt flow rate (g/10min., 230°C) of 
85 as a first component (a higher melting point compo- 
nent) and a polyethylene having a melting point of 
122°C and a melt index (g/10min., 190°C) of 48 as a 
second component (a lower melting point component) 
were spun using the same die as in Example 2, at 
260°C/260 o C, in a conjugate ratio of 50/50, followed by 
blowing the resulting fibers onto a metal gauze by high 



pressure air at 360°C, to obtain a microfine fiber web. 
This web had an average fiber diameter of 0.7 jim. a 
basis weight of 49.0 g/m 2 and a specific volume of 29.7 
cc/g. This web was heated to 140°C and processed in 

5 the same manner as in Example 2 to prepare a cylindri- 
cal cartridge having an outer diameter of 60 mm, an 
inner diameter of 30 mm and a length of 250 mm. This 
cartridge had an average fiber diameter of 0.7 jim. Fur- 
ther, its f iltrability was evaluated to give a filtration accu- 

70 racy of 0.8 ^m. The compressive strength was 6.5 
kg/cm 2 , and the outer shape shrinkage was not 
observed until deformation. Further, bubbling at the ini- 
tial period of filtration was not observed at all. 

15 Example 4 

In Example 1 , before the web blown onto the metal 
gauze conveyer was sent to the heat treatment device, 
it was once treated by a calender roll at 1 1 0°C and a lin- 

20 ear pressure of 8 kg/cm to obtain a non-woven fabric. 
This non-woven fabric was heated to 140°C using 
the same device as in Example 1 to prepare a cylindri- 
cal cartridge having an outer diameter of 60 mm, an 
inner diameter of 30 mm and a length of 250 mm. This 

25 cartridge had an average fiber diameter of 2.6 jim. Fur- 
ther, its f iltrability was evaluated to give a filtration accu- 
racy of 2.4 jmm. Further, the compressive strength was 
7.7 kg/cm 2 , and the outer shape shrinkage was not 
observed. Further, bubbling at the initial period of f iltra- 

30 tion was not observed at all. 

ExamplQ 5 

A microfine fiber web was obtained using the same 

35 device and processed in the same manner as in Exam- 
ple 1 , except that a polyester having an intrinsic viscos- 
ity of 0.60 and a melting point of 252°C, as a core 
component, and a lower melting point, copolymerized 
polyester composed mainly of terephthalic acid, isoph- 

40 thalic acid and ethylene glycol and having an intrinsic 
viscosity of 0.58 and a melting point of 160°C, as a 
sheath component, were spun at 285°C/270°C blowing 
a high pressure air of 360°C. The web had an average 
fiber diameter of 1 .8 \im, a basis weight of 49.5 g/m 2 

45 and a specific volume of 23 cc/g. This web was 
observed by a scanning electron microscope. As a 
result, adhesion between the fibers was hardly 
observed, and the web was good without any roping or 
shot. The web was once wound up and heated to 200°C 

so using the same device and processed in the same man- 
ner as in Example 1 to prepare a cylindrical cartridge 
having the same size as in Example 1. This cartridge 
had an average fiber diameter of 1 .9 urn. Further, its f il- 
trability was evaluated to give a filtration accuracy of 1 .4 

55 fim. Further, it had a compressive strength of 7.5 
kg/cm 2 and the outer shape shrinkage was not 
observed until its deformation. Further, bubbling at the 
initial period of filtration was not observed at all. 
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Claims 

1 . A process for producing a precision cartridge filter 
which comprises the steps of: 

5 

(A) preparing a web composed of conjugate 
microfins fibers by a conjugate melt-blow proc- 
ess, which conjugate microf ine fibers are com- 
posed of a lower melting point component and 

a higher melting point component having a 10 
melting point difference between them of 20°C 
or more; and 

(B) heating the web and molding it to the shape 
of a cartridge filter at a temperature at or above 
the melting point of the lower melting point but is 
below the melting point of the higher melting 
component, to obtain a cartridge filter having 

an average fiber diameter of 10 \im or less. 

2. A process according to claim 1 , wherein the web is 20 
processed to a non-woven fabric before the heating 
and molding step (B). 

3. A process according to claim 1 or claim 2 wherein 

the lower melting point component and the higher 25 
melting component of the conjugate microfine fib- 
ers are selected from the combinations polyethyl- 
ene/frropylene, polyester/copolymerized polyester, 
polyethyleneV^olyester, or polypropylene/polyester. 

30 

4. A process according to any one of the preceding 
claims wherein the conjugate melt-blow processes 
comprises the steps of independently melting a 
lower melting point thermoplastic resin and a higher 
melting point thermoplastic resin, and subjecting 35 
them to conjugate spinning through a melt-blow die, 
provided with spinning nozzles from the periphery 

of which a high temperature gas is blown at a high 
speed, and blowing the resulting conjugate fibers 
onto a collecting net conveyer with the high temper- 40 
ature gas to obtain a web of conjugate microfine fib- 
ers. 

5. A process according to any one of the preceding 
claims wherein the heating of the web is carried out 45 
by a far infrared heating process, a hot air process, 

a supersonic process, a heat calender process or a 
heat emboss process. 

6. A process according to any one of the preceding so 
claims in which step (B) is effected by winding up 
the web onto a core while heating the web at a tem- 
perature at or above the lower melting point but 
below the higher melting point, to form a cylindrical 
body of a cartridge filter on the core; and 55 

cooling the cylindrical body to ambient tem- 
perature to obtain a cartridge filter having an aver- 
age fiber diameter of 1 0 jim or less. 



7. A process according to any one of claims 1-5 in 
which step (B) is effected by winding up the web 
onto a core to form a cylindrical body of a cartridge 
filter on the core; 

heating the cylindrical body at a temperature 
at or above the lower melting point or higher but 
below the higher melting point; and 

cooling the cylindrical body to ambient tem- 
perature to obtain a cartridge filter having an aver- 
age fber diameter of 10 jim or less. 

Patentanspruche 

1- Verfahren fur die Herstellung eines Prazisionspa- 
tronenfilters, das die folgenden Schritte aufweist: 

(A) Herstellen eines Vlieses aus konjugierten 
mikrofeinen Fasern mittels eines konjugierten 
Schmelzblasverfahrens, wobei die konjugier- 
ten mikrofeinen Fasern aus einer Komponente 
mit einem niedrigeren Schmelzpunkt und einer 
Komponente mit einem hOheren Schmelzpunkt 
bestehen, wobei die Differenz der Schmelz- 
punkte zwischen ihnen 20°C Oder mehr 
betragt; und 

(B) Erwarmen des Vlieses und Formen dieser 
in die Form eines Patronenf ilters bei einer Tem- 
peratur beim Schmelzpunkt der Komponente 
mit dem niedrigeren Schmelzpunkt Oder dar- 
uber, aber unterhalb des Schmelzpunktes der 
Komponente mit dem hflheren Schmelzpunkt, 
urn einen Patronenfilter mit eines mittleren 
Faserdurchmesser von 10 \im oder weniger zu 
erhalten. 

2. Verfahren nach Anspruch 1 , bei dem das Vlies vor 
dem Schritt des Erwarmens und Formens (B) zu 
einem Faservlies verarbeitet wird. 

3. Verfahren nach Anspruch 1 oder Anspruch 2, bei 
dem die Komponente der konjugierten mikrofeinen 
Fasern mit dem niedrigeren Schmelzpunkt und die 
Komponente mit dem haheren Schmelzpunkt unter 
den Kombinationen Polyethylen/Polypropylen, Poly- 
ester/copolymerisierter Polyester, Polyethylen/Poly- 
ester oder Polypropylen/Polyester ausgewahlt 
werden. 

4. Verfahren nach einem der vorhergehenden Anspru- 
che, bei dem das konjugierte Schmelzblasverfah- 
ren die folgenden Schritte aufweist: separates 
Schmelzen eines thermoplastischen Harzes mit 
niedrigerem Schmelzpunkt und eines thermoplasti- 
schen Harzes mit hGherem Schmelzpunkt, und 
deren konjugiertes Verspinnen durch eine 
Schmelzblasform, die mit Spinndiisen ausgestattet 
ist, wobei von deren Umfang ein Gas mit hoher 
Temperatur mit einer hohen Geschwindigkeit gebla- 
sen wird; und Blasen der resultierenden konjugier- 
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ten Fasern auf einen aufnehmenden NetzfOrderer 
mit dem Gas mit hoher Temperatur, urn ein Vlies 
aus konjugierten mikrofeinen Fasern zu erhalten. 

5. Verfahren nach einem der vorhergehenden Anspru- 
che, bei dem das Erwdrmen des Vlieses mittels 
eines fernen infraroterwdrmungsverfahrens, eines 
HeiBluftverfahrens, eines Oberschallverfahrens, 
eines warmekalanderverfahrens Oder eines W3r- 
meprageverfahrens durchgefuhrt wird. 

6. Verfahren nach einem der vorhergehenden Anspru- 
che, bei dem der Schritt (B) bewirkt wird durch: Auf- 
wickeln des Vlieses auf einen Kern wahrend der 
ErwSrmung des Vlieses auf eine Temperatur des 
niedrigeren Schmelzpunktes oder daruber, aber 
unterhaib des hdheren Schmelzpunktes, urn einen 
zylindrischen KOrper eines Patronenfilters auf dem 
Kern zu bilden; und 

Abkuhlen des zylindrischen Kdrpers auf die 
Umgebungstemperatur, urn einen Patronenf ilter mit 
einem mittleren Faserdurchmesser von 10 \im oder 
weniger zu erhalten. 

7. Verfahren nach einem der Anspruche 1 bis 5, bei 
dem der Schritt (B) bewirkt wird durch: Aufwickeln 
des Vlieses auf einen Kern, urn einen zylindrischen 
Kdrper eines Patronenfilters auf dem Kern zu bil- 
den; 

Erwarmen des zylindrischen KOrpers auf 
eine Temperatur des niedrigeren Schmelzpunktes 
oder daruber oder auf eine hdhere Temperatur, 
aber unterhaib des hOheren Schmelzpunktes; und 

Abkuhlen des zylindrischen KGrpers auf die 
Umgebungstemperatur, urn einen Patronenf ilter mit 
einem mittleren Faserdurchmesser von 10 |tim oder 
weniger zu erhalten. 

Revendications 

1. Procede de fabrication d'un filtre & cartouche de 
precision qui comprend les Stapes consistant k: 

(A) preparer un voile compost de fibres micro- 
fines conjugu6es par un procede de soufflage 
a I'etat fondu conjugue, les fibres microfines 
conjugu6es etant compos6es d un constituant 
de plus bas point de fusion et d'un constituant 
de plus haut point de fusion ayant une diffe- 
rence de point de fusion entre eux de 20°C ou 
plus; et a 

(B) chauffer le voile et le mouler a la forme d'un 
filtre a cartouche a la temperature du point de 
fusion du constituant de plus bas point de 
fusion ou au-dessus de celle-ci, mais en des- 
sous du point de fusion du constituant de plus 
haut point de fusion, pour obtenir un filtre a car- 
touche ayant un diamatre de fibre moyen de 
10|xm ou moins. 



2. Proc6d6 selon la revendication 1, dans lequel le 
voile est transform^ en une etoffe non tiss6e avant 
retape de chauffage et de moulage (B). 

s 3. Procede selon la revendication 1 ou la revendica- 
tion 2, dans lequel le constituant de plus bas point 
de fusion et le constituant de plus haut point de 
fusion des fibres microfines conjugu£es sont choi- 
sis parmi les combinaisons polyethyiene/propyiene, 
10 polyester/polyester copolymerise, polyethy- 
lene/polyester ou polypropylene/polyester. 

4. Proc6d6 selon Tune quelconque des revendications 
pr6c6dentes, dans lequel le procede de soufflage a 

75 l'6tat fondu conjugu6 comprend les etapes consis- 
tant a faire fondre independamment une resine 
thermoplastique de plus bas point de fusion et une 
r6sine thermoplastique de plus haut point de 
fusion, et a les soumettre a un filage conjugue au 
20 travers d'une filiere de soufflage a retat fondu, 
munie de buses de filage a partir de la pariph6rie 
desquelles un gaz a haute temperature est souffia 
a une haute vitesse, et a souffler les fibres conju- 
guaes rasultantes sur un transporter a filet de col- 
25 lecte avec le gaz a haute temperature pour obtenir 
un voile de fibres microfines conjugu£es. 

5. Procede selon Tune quelconque des revendications 
pr6c6dentes, dans lequel le chauffage du voile est 

30 effectue par un procede de chauffage au lointain 
infrarouge, un procede a Pair chaud, un procede 
supersonique, un proc6d6 par calandre chaude ou 
un procede de gaufrage thermique. 

35 6. Procede selon Tune quelconque des revendications 
precedentes, dans lequel retape (B) est effectuee 
en enroulant le voile sur un coeur tout en chauffant 
le voile a la temperature du point de fusion plus bas 
ou au-dessus de celle-ci, mais en dessous du point 
40 de fusion plus eieve, pour former un corps cylindri- 
que d'un filtre a cartouche sur le coeur; et 

en refroidissant le corps cylindrique a tem- 
perature ambiante pour obtenir un filtre a cartouche 
ayant un diamatre de fibre moyen de 10jim ou 
45 moins. 

7. Procede selon Tune quelconque des revendications 
1 a 5, dans lequel retape (B) est effectuee en 
enroulant le voile sur un coeur pour former un corps 
so cylindrique d'un filtre a cartouche sur le coeur; 

en chauffant le corps cylindrique a la tempe- 
rature du plus bas point de fusion ou au-dessus de 
celle-ci mais inferieure au point de fusion plus 
6leve; et 

55 en refroidissant le corps cylindrique a tem- 

perature ambiante pour obtenir un filtre a cartouche 
ayant un diamatre de fibre moyen de 10jim ou 
moins. 
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